SMALL PORTIONS of the atrial appendage from numerous patients with mitral stenosis have been examined histologically ever since the introduction of mitral commissurotomy.' Although many reports on this subject have been published, there is still considerable divergence of opinion on certain questions.
Mitral valvotomy is usually performed only in the absence of clinical rheumatic activity. Nevertheless, all the authors who examined biopsies from such operations have reported a definite but variable percentage of Aschoff bodies. These are generally considered to be specific lesions indicative of rheumatic activity. This lack of correlation between histologic activity and the absence of clinical signs has not, so far, been adequately explained. The histologic criteria adopted by different observers have varied greatly. There is also uncertainty whether the atrial biopsy yields tissue representative of the rest of the heart. Finally the relationship of rheumatic activity to atrial thrombosis and fibrillation requires clarification. 3 4 Material and Methods The clinical and histologic findings in patients with mitral stenosis who underwent valvotomy at this hospital during 1949 to 1959 have been correlated. Three hundred and sixteen left atrial appendages were obtained during surgery. The patients had all been previously studied in order to exclude clinically active rheumatic disease. The tissue received in 4 per cent formaldehyde was trimmed into blocks. The amount of material varied considerably, so that the number of blocks obtained fluctuated from 1 to 10 . Usually all the tissue was embedded. All specimens were stained with hematoxylin and eosin. Seventy-five of these were also stained by Van Gieson's method for collagen, Mallory's phosphotungstic acid-hematoxylin (PTAH), toluidine blue, and the periodic acidSchiff (PAS) technic. In addition some specimens were stained with crystal violet, by Gomori's reticulin method, by the Masson stain, and by Verhoeff's technic for elastica.
Twenty-five hearts with mitral stenosis were collected from the autopsy files of this hospital. Eight of the patients had died within 2 weeks of mitral valvotomy at which the atrial appendages had been obtained. The appendages of the other 17 hearts were examined in a similar manner. From each heart a left ventricular block was taken as recommended by Gross, Antopol, and Sacks. 5 As controls the left atrial appendages from 20 neeropsies were examined. These were selected so that the average age of this group was similar to that of the patients operated upon for mitral stenosis. Cases of myocarditis or pericarditis were excluded.
Results

Anatomic Observations
Aschoff bodies are very variable in appearance and therefore difficult to define. In this investigation the criteria of Gross Part of large "mosaic" type Aschoff body in subendocardium. The endocardium is at the upper left. Hematoxylin and eosin stain.
quently ( fig. 2 ). Polarization and fibrillar change were rare. The majority of these lesions were situated in the loosely constructed subendocardial tissue but endocardial lesions were also frequent.
Foci of inflammatory cells in the endocardium and subendocardium that did not fulfill the criteria for Aschoff bodies were considered to be "nonspecific granulomas" ( fig. 3) Enlargement of cardiac muscle fibers and interstitial myocardial fibrosis were frequent but variable. Binucleate cardiac muscle fibers were common and occasional fibers with more nuclei could be found ( fig. 6 ) . Myocardial hypertrophy was particularly striking in specimens with organized thrombi. Mitotic figures were not seen in any muscle fibers and the shape of some of these hypertrophied nuclei was so irregular that it suggested the possibility of amitotic division. No Aschoff bodies were observed that could be interpreted as indubitably myocardial in location. The atrial appendage has such a convoluted structure that lesions that are apparently embedded in the atrial wall may actually be quite close to a pocket of endocardium.
The pericardial and subpericardial tissues contained no Aschoff bodies. Foci of lymphocytes and fibrosis were, however, seen in most specimens. Table 3 shows that in 108 of the 316 appendages the pericardial lining had undergone metaplasia and resembled cuboidal or even columnar epithelium ( fig. 7 ). Forty-seven per cent of the specimens with this pericardial "cubing" also showed endocardial or subendocardial Aschoff bodies compared with 37 statistically not significant (X2 = 2.5 p>0.1).
Rather surprisingly, cubing was also seen in 40 per cent (8 of 20) of control necropsies on patients without any evidence of rheumatic disease. Cubing therefore appears to be an entirely nonspecific change, as was found previously by Enticknap.9 Autopsy material was available from eight patients who died within 2 weeks of mitral valvotomy and from 16 patients who had not been operated upon. Since the average age of both groups was similar, they were considered together. In ('hanges and an inflammatory reaction wei'e found almost invariably in the presence of Aschoff bodies. Myocardial damage depended on the proximity of the Aschoff body to the atrial myocardium and not on the freshness of the lesion. The histologic criteria of Tedeschi, Wagner, and Pani"l for "activity" were therefore found to be inapplicable. Moreover there was little evidence that their patients with "active" lesions differed clinically from those with "quiescent" Aschoff bodies. It must be admitted that the definition of an Aschoff body remains subjective. The similarity of the percentage of Aschoff bodies in this investigation (41 per cent) to the mean of all the previously reported series (39 per cent) does, however, suggest that the criteria adopted here resemble those of most previous investigators.
In order to assess the significance of Aschoff bodies in the atrial appendage removed at mitral valvotomy it is clearly important to determine whether lesions in the atrial appendage indicate similar lesions in the rest of the heart. A few authors have expressed some doubts about this correlation.'9' 20 Study of material from 24 autopsies in this department and review of the literatures4' 20, 22, 23, 40, 51, 52 show that Aschoff bodies in the atrial appendage are usually accompanied by evidence of rheumatic activity in the rest of the heart. Absence of atrial lesions does not necessarily Circulation, Volume It is concluded that rheumatic activity continues in many patients with mitral stenosis long after presently available laboratory tests have become negative. In addition, we have shown that the histologic process in such patients undergoes seasonal exacerbations. We consider that these results establish the concept of a "subelinical" rheumatic process, which has been postulated by many previous investigators.
Summary
Three hundred and sixteen biopsies of atrial appendages obtained at mitral valvotomy were studied histologically. They were divided into those with Aschof bodies (41 per cent). those with nonspecific granulomas (23 per cent), and those without either lesion. These findings were compared with those of previous investigators.
A study of 24 hearts with mitral stenosis and survey of the literature showed that Aschoff bodies in the left atrial appendage are usually accompanied by similar lesions in the rest of the heart.
The average age of patients with Asehoff bodies in their atrial biopsy was 4 years less than that of those with "nonspecific granuCirculation, Volume XXIII, April 1961 lomIas" and more than 7 years less than that of patients without inflammatory foci in the endocardium. The etiology of " nonspecific granulomas" is discussed. Aschoff bodies were rare in patients with organized atrial thrombi, most of whom were fibrillating. Statistical analysis showed that thrombosis rather than fibrillation was the principal factor associated with a lowered incidence of Aschoff bodies. It was concluded that mechanical factors may determine the localization of rheumatic lesions in the heart. Elevated sedimentation rates were recorded as often in patients with negative biopsies as in those with Aschoff bodies.
The percentage of positive biopsies fell from 66 per cent in patients aged 15 to 20 years to 14 per cent in patients aged over 55 years. The age incidence of Aschoff bodies has been compared with that of acute rheumatic fever, which is rare after the age of 15 years. It is concluded that in patients with mitral stenosis, histologic activity may continue for 20 years or more in the absence of clinical signs and symptoms.
The proportion of positive biopsies was lowest in June and maximal in September. This seasonal change suggests that the histologic process is only intermittently active. The seasonal variation in the percentage of Aschoff bodies is discussed in relation to the seasonal incidence of acute rheumatic fever.
Our results appear to establish the concept of a "subelinical" rheumatic process which has been postulated by many previous investigators.
